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Improved Survival by Study Era





Sun/Whitlock, Leukemia, 2018









Blinatumomab



Fesnak et al. Nature Review Clin. Oncology, 2016

TCR vs CAR-T Cell Structure



Image, Courtesy of NIH Medical Arts



CD19 CAR Clinical Updates (NCI-POB)

Lee et al. Lancet 2015
67% CR rate (ITT)
All responders with CRS



CD19 CAR Clinical Updates (Novartis)

81% Complete remission rate (not ITT)



Cytokine Release Syndrome

Images, Courtesy of NIH Mediccal Arts
Lee/Mackall Lancet 2015







Oh Where… Oh Where... Has my CD19 gone? 

Sotillo/Thomas-Tikhonenko, Cancer Discovery 2015



Lineage Switch (ALLàAML)

• MLL-rearranged B-ALL (11q23) rearrangement
• “Infant” ALLàVERY poor prognosis

• Gardner et al. 
• 7 of 7 with MLLr-ALL attained MRD neg CR post –CD19 CAR
• Relapses seen in 2 with myeloid phenotype

• Similar experience seen in MLLr-ALL treated with blinatumomab

• Jacoby et al.
• CD19 CAR immune pressure induces lineage switch Gardner/Turtle, Blood 2015

O’Brien, Pediatric Blood Cancer 2016
Jacoby/Fry Nat Commun 2016
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CD22 Antigen Expression at Relapse
• Decrease in Site Density

• Antigen loss 

• Both

• No 
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Options for Simultaneous Targeting 
of CD19 and CD22 (Fry Lab)

+ Co-administration

Co-expression

Bivalent-Bispecific Receptor



Phase 1 Dose Escalation Study of Anti-CD19/CD22 Chimeric Antigen 
Receptor (CAR) T Cells in Children and Young Adults with Recurrent 
or Refractory CD19/CD22-expressing B Cell Malignancies

• Hypothesis: Simultaneous 
targeting of CD19 and CD22 
could diminish the risk of 
antigen loss escape

• Novel bivalent, bispecific CAR 
to be tested in the clinic

• Actively enrolling

Activity of Bispecific CAR: 
In vivo activity against CD19+/22+ B-ALL

NoneCD19 CD22 Loop	CAR

Day	3

Day	6

Day	10

Day	17

XXXXXDay	23

Loop 
CAR:

5 aa

Linker 1

CD19VL CD22VH

18 aa
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Qin et. al. Molecular Therapy Oncolytics
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